



The aim of the presentation I held at the ICPPMH-
congress in Reykjavík in April 2018, was to raise 
curiosity and to minimize therapeutic resistance 
towards technology. In my experience, technology 
is often associated with a cold, distant approach. I 
wanted to display that you can actually use 
technology to your advantage. It’s not a goal in 
itself, it’s a means to a goal. The goal is to raise 
awareness in the patients of how the body works 
and how they can influence themselves in a 
positive manner! The idea is that it makes your 
life as a therapist easier. Getting information 
about your inner processes is very convincing 
and is much more motivating than a therapist 
telling us what to do!
Physical therapy and technology is a focus 
point at the University of Applied Sciences in 
Utrecht. Technology is there and it is getting 
bigger, not smaller. In our world of Evidence 
Based Practice we can’t avoid it or run from it, so 
the idea is to embrace it and use it in order to provide better care 
for our clients.
To many people, Physical Therapy in Psychiatry and Mental 
Health (or even worse: psychosomatics!) is very vague and not 
clear at all. I have never met someone who understands exactly 
what I do. I always have to explain. We suffer from an image 
problem and in my opinion we can clarify the picture by using 
technology. 
In 1998, I got my diploma. I was young and ignorant. I believed 
that I could actually cure the world, if only people would listen to 
me and take my advice! Of course they didn’t. There I was, angry 
and frustrated, both client and therapist not getting what they 
needed. I realized there and then that people take only their own 
advice. I decided to specialize in Psychosomatics. Stress was my 
main point of interest, assuming that at least half of the population 
I was seeing was suffering from stress related problems, expecting 
me to solve them. I was not far off, but I didn’t know it then.
In 2007 our sports specialist and I stumbled across the same 
question: how can you tell that an athlete is actually overtrained? 
How does one assess it objectively? I was wondering the same 
about burn-out symptoms: how can I quantify this, how can I 
measure it? We decided that the overtrained athlete and the burnt-
out employer have one thing in common: their autonomous 
nervous system (ANS) is in hyperarousal and in the end: 
exhaustion!
We all know that the ANS consists of two systems working 
together: the orthosympathic system (OS) and the parasympathic 
system (PS). I often use the image of a car, having different pedals 
for gas and break. When you hit the gas, you don’t hit the break 
or vice versa. Otherwise driving would be very 
difficult.
Chronic stress can lead to disregulation in the 
ANS and stress hormone system, which in turn 
can lead to (or have an effect on) various 
conditions, like headache, anxiety, hypertension, 
and in the end: exhaustion. Sticking to the image 
of the car: when you drive really fast for a long 
period of time, the parts in your engine heat up 
and your fuel level drops rapidly.
In Dutch physical therapy, 44% of the clients 
suffer from stress related symptoms. That’s almost 
1 out of 2. Imagine how relevant this is in our 
present society. I think in the future this number 
will grow and there’s enough evidence to support 
that hypothesis. Treatment of stress related 
complaints is still very diverse and that is where 
it becomes vague and unclear.
Now I have asked the audience: do we or do 
we not have to become more precise?
I think we do. I think there’s a bonus for 
everybody. The client can understand how the 
body works, the therapist has another visible means of explaining 
how the body works and what to do to get better. We can supply 
the insurance companies with actual data. We can justify and 
objectify our treatment. In The Netherlands, the insurance 
companies ask for more facts and objectives and less (subjective) 
questionnaires.
Now for some background theory: the heart is an independent 
nervous system in itself! It has autorythmic cells that generate 
action potentials (sinus knot, AV knot), it has an internal 
pacemaker. The heart produces neurotransmitters (catecholamines, 
like dopamine, NE, E) and hormones (ANP, oxytocine).
The heartbeat is influenced by many factors: rate of breath, 
thoughts and emotions, physical factors , such as fitness and other 
bodily processes such as digestion and hormones.
The heart influences the ANS and the rest of the body in 
different ways: in a neurological way through the  vagal nerve and 
afferent fibres, through a biochemical (through neurotransmitters) 
and through a biokinetical way (through vascular pressurewaves).
There are more nervous fibres going from the heart to the brain 
than from the brain to the heart!!! 
I was brought up with the idea that the brain is the pilot and that 
the rest of the body listens to the brain. The mechanism apparently 
is a bit more subtle than that. 
Let’s explain the difficult concept of Heart Rate Variability 
(HRV). Our heart rate varies constantly. There is an IBI: inter beat 
interval time, the time between two RR peaks in the QRS complex 
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The time between these two RR peaks is variable, we name it heart 
rate variability (HRV).
When we inhale, our heartbeat goes faster. When we exhale, our 
heartbeat slows down. (See Fig. 1) Let’s say these changes in rate 
are very fluent, we can visualize these changes in rate as a wave 
with a fluent pattern of a sinus going up and down. This pattern is 
related to a feeling of relaxation. Let’s say these changes in rate 
are really jagged, we can visualize these changes in rate as a 
jagged saw-like pattern with irregular peaks. This pattern is related 
to a feeling of stress, anxiety or negative emotions. (See Fig. 2)
The bigger the amplitude in HRV, the healthier. A “stretched 
wave” with high peaks and deep lows is healthier than a narrow 
wave with low peaks and little lows. A big amplitude means that 
the heart is capable of accelerating and decelerating really quickly, 
showing flexibility and adaptability.
HRV measures the capacity of ANS and the heart working 
together to adjust heart frequency.
HRV is influenced by caffeine, smoking, medication and drugs: 
these substances make the heartbeat more monotonous, thus 
decreasing variability.
HRV decreases with age. The heartbeat of a younger person 
shows more variability than an older persons heartbeat. This is a 
natural phenomenon.
Analysis of HRV is an important instrument to measure function 
and balance of the ANS. It is  an important marker for health and 
wellbeing. Decrease of variability is related to health problems 
that are related to distress and aging: high blood pressure, 
worsening heart function, diabetes, infarct and cancer. Low HRV 
is a predictor for metabolic syndrome.
HRV biofeedback training is associated with large reduction of 
anxiety and depression. The more one learns to control the ANS 
through breathing, the less distressed, depressed and anxious one 
feels. 
Fig. 2 shows the difference between two patterns of HRV: the 
top one shows an HRV pattern that is linked to a feeling of 
frustration. We call it non-coherence: the heart, brain and breathing 
do not work together in a coherent manner. The bottom one shows 
an HRV pattern that is linked to a feeling of appreciation: we call 
it coherence. The heart, brain and breathing work together in a 
coherent manner. These are drawings and one could wonder: does 
it really look like this? 
When we look at the graph on Fig. 3 we can see that it actually 
DOES look like that. This is a screenshot  from a session with a 
client. First I asked the client to think of something distressing. 
After that the client adjusted his breathing, following a pacer. Note 
the difference in average heart rate between negative emotion and 
relaxation. During a negative emotions the average heart rate is 
higher. During a period of relaxation the average heart rate is 
lower. We knew this already, but making it visual is a powerful 
tool.
Let’s talk about the influence of HRV on the brain. During 
stress or non-coherence there is cortical inhibition: people can 
experience black-outs under stress. During a period of relaxation 
(or coherence) we see the opposite: there’s cortical facilitation and 
optimal performance. 
Biofeedback is defined as a technique that enables an individual 
to learn how to change physiological activity for the purposes of 
improving health and performance. The ultimate goal for me is 
self-management. When people understand the mechanisms in 
their bodies and the way they can influence their health in a 
positive manner, they are more motivated to do so. “I’m telling 
you!” does not apply. 
Biofeedback is not a passive treatment. It requires active 
training and involvement of the client. In the feedback loop 
different parameters are measured, these are then fed back to the 
client, who can then try to influence these parameters.
The goal of HRV biofeedback is to quantify, evaluate and 
influence symptoms of distress, to teach skills necessary for 
stress-management and to improve quality of life. The ultimate 














I tried to transfer Michel Landry’s message to physical therapy: 
overreliance on aid (“disaster response”) results in need for more 
aid/ dependency. For long term development we need to engage 
the client in meaningful conversation. We need our clients to be 
independent and engaged.
Before we start to work with HRV we need to screen for red 
flags. We need to know about the patient’s history, if needed we 
do a physical examination and we check medication (betablockers 
for instance make the heartbeat more monotonous).
HRV biofeedback is indicative for clients who need to relax, 
who need balancing of the ANS, who suffer from pain, 
psychophysiological problems, emotional/ behavioral problems or 
problems with learning/ performance. 
HRV biofeedback is NOT indicative for clients who suffer from 
severe psychiatric illnessess, acute, serious or unstable medical 
conditions, who are under 18 or mentally challenged,  or people 
without consent. It is not indicative for people who suffer from 
illnesses with severe instability of the ANS or metabolism, severe 
mental- or concentration problems or neurological problems like 
epilepsy.
I would like to finish off with a metaphor that I often use. I like 
to speak of the body as a car. (See Fig. 4) You need to take care of 
it if you want to profit from it. If you drive fast a lot, your digit is 
in the red zone a lot of the time. If you take it easy, your digit is in 
the green zone a lot of the time. If your digit is often in the red 
zone, the parts in the engine will heat up and eventually will start 
to malfunction. This is what happens to your body under chronic 
stress: different systems get overworked and eventually will start 
to falter. Before you know it, there is steam coming from under 
the hood and there are a lot of lights flashing on the dashboard that 
you had not noticed before.
Now the driver comes to the garage with the run-down car (that 
is, the hurting body). What should we do with the car? Should we 
just simply wash it? Replace the tires? Take the dents out? NO! 
We need to adjust the engine, so it makes normal speed. We should 
also have a talk with the driver about the way he “drives” (uses 
his body). If we manage to adjust the engine and get the driver to 
drive normally, the car should be fine!!
Thank you for attending my presentation or for reading this 
article. Good luck with your clients. I hope this has inspired you 
to try HRV biofeedback.
I don’t get money from these people, but I use HeartMath 
Benelux equipment. Check out their website, buy an Emwave pro 
and get started!
Contact me at: mayke.kummer@hu.nl
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Fig. 4
Gáski hefur sinnt sjúkraþjálfun og almennri 
endurhæfingu í 35 ár og rekur nú stöðvar í 
Bolholti, Mjódd og Ármúla. Gáski er með um 
35 sjúkraþjálfara og starfsmenn auk þess að 
eiga hlut í fjölmörgum fyrirtækjum sem tengjast 
endurhæfingu og forvörnum.
20% hlutur í Gáska er nú til sölu
og gefst því tækifæri til vera
hluti að fyrirtæki í fremstu
röð á sviði endurhæfingar.
Áhugasamir hafi samband við Svein 
Sveinsson í síma 895-1740 eða sendið 
póst á sigra@sjukrathjalfari.is
Langar þig 
til að eignast 
hlut í Gáska?
HRAFNISTA
Reykjavík     Hafnarörður
Kópavogur      Reykjanesbær      Garðabær
Fagmál
